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Higher  Order  Moment  Conservation 


0 


o  Moments  defined  as  Integrals  of  VDF:  Q  =  f  Qnfdvi 
o  Discrete  Version:  nf  w^S(v^)  such  that  Q  =  w^Q/  J2 
o  Merged  Particles  have  4  DOF  each:  w,  vx,  vz 
o  Number  of  Moments  Conserved  from  Number  of  DOF 


Cartesian  Moments 


Moment 

Order 
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Higher  Order  Moment  Conservation 


o  Moments  defined  as  Integrals  of  VDF:  Q  =  f  Qnfdvi 
o  Discrete  Version:  nf  w^S(v^)  such  that  Q  =  Y  w^Q/  Y 
o  Merged  Particles  have  4  DOF  each:  w,  vx,  vy,  vz 
©  Number  of  Moments  Conserved  from  Number  of  DOF 


Moment 

Order 

Mass 

Mass  Flux 

0th 

Ist 

Y  =  W 

Y  =W'Vj 

1  Particle  -  Mass  &  Momentum 
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Higher  Order  Moment  Conservation 


o  Moments  defined  as  Integrals  of  VDF:  Q  =  f  Qnfdvi 
o  Discrete  Version:  nf  w^S(v^)  such  that  Q  =  Y1  w^Q/  ^ 
o  Merged  Particles  have  4  DOF  each:  w,  vx,  vy,  vz 
o  Number  of  Moments  Conserved  from  Number  of  DOF 


Moment 

Order 

Mass 

Mass  Flux 

Momentum  Flux 

0th 

1st 

2nd 

Y  =  w 

=  vv-u 

=  W-Wi 

2  Particles  -  Mass,  Momentum,  and  Diagonal  2nd:  P 
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Higher  Order  Moment  Conservation 


0 


9  Moments  defined  as  Integrals  of  VDF:  Q  =  f  Qnfdvi 
9  Discrete  Version:  nf  w^S(v^)  such  that  Q  =  Y1  w^Q/  Y2 
9  Merged  Particles  have  4  DOF  each:  w,  vx,  vz 
9  Number  of  Moments  Conserved  from  Number  of  DOF 


3  Particles  -  Mass,  Momentum,  Full  2nd:  P  & 
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Cartesian  Moments 


iYEc  VxVj 
VxVy  iyty  Vy^ 
Wi  VyW 


Moment 

Order 

Mass 

Mass  Flux 

Momentum  Flux 

0th 

Ist 

2nd 

=  w 

=w  -Vi 

EwWvf'vf  |  W'W] 
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Higher  Order  Moment  Conservation 


0 


©  Moments  defined  as  Integrals  of  VDF:  Q  =  f  Qnfdvi 
©  Discrete  Version:  nf  w^5(v^)  such  that  Q  =  w^Q/ 
©  Merged  Particles  have  4  DOF  each:  w,  vx,  vy,  vz 
©  Number  of  Moments  Conserved  from  Number  of  DOF 


Cartesian  Moments 


Moment 

Order 

Mass 

0th 

^2  w&>  =  w 

Mass  Flux 

Ist 

=  w  ■  vj 

Momentum  Flux 

2nd 

=w-Wj 

Energy  Flux 

3rd 

4  Particles  -  Mass,  Momentum,  Full  2nd ,  Energy  Flux:  qi 
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Extension  to  Hybrid  Methods 


Merge  Quantities  Needed  for  Hybridization: 

®  Reconstructed  VDF  Natural  extension  to 
Fokker-Planck/Boltzmann  Solvers 

o  Higher  Moment  Merges  would  Facilitate 
extension  to  Hybrid  Euler,  Navier-Stokes, 
13 -moment,  and  Beyond 

o  Reversal  of  VDF/Moments  to  Particles 
would  Enable  Particle  Generation  in 
Transition  Zones 
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End 

Thank  You 

Questions? 

<  □  <  g  >  <  1  ► 

<  =  >  ;= 

Jean-Luc  Cambier  (AFRL/RZSS) 


Distribution  A:  Approved  for  public  release;  unlimited  distribution 


14/14 


